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X X X V I .  Remarl~s on Mr. Chrlstie's Balcerian Lecture, pub- 
lished in the Philosophical Transactions for  1833, Part I. 
By the Rev. WILLIAM RITCHIE, LL.D.,  F.R.S., 3yc. 
Professor of  Natural and Experimental Philosophy in the 
Royal Institution of  Great Britain, and in the University of  
London. 

To Sir David Brewster. 
Dear  Sir, 

H A D  this lecture appeared as a simple communication by 
the author, I should have done nothing more than point 

out the discrepancies between the results and those which I ob- 
tained about the same time for voltaic electricity. But  as my 
communication is printed in the same volume Of the Transac-  
tions as that which has been thus selected and rewarded for 
its scientific excellence, and as both communications cannot 
be true, I consider myself called upon either to acknowledge 
the fallacy of the conclusions at which I arrived, or to point out 
the errors into which the author of the Bakerian Lecture has 
fallen. As I am still as much convinced of the truth of my 
communication as when it was read before the Royal Society, 
I have only one course left to pursue, namely, to point out the 
fallacy of  the conclusions stated in the Bakerian Lecture,  
which I shall do without the intention or the fear of giving 
offence either to the author or to the Council of the Royal 
Society. W e  are all engaged in the same disinterested warfare, 
in forcing reluctant Nature to confess the truth : we contend 
for Truth, not for Victory. 

I shall feel obliged to you and the other Editors if you will 
give this communication a place in your excellent Journal. 

I have the honour to be, Dear  Sir, yours, &c. 
WILLIAM RITEHIE. 

In the first part of  the Bakerian Lecture for 1833 *~, the 
author has satisfactorily shown that copper is a better con- 
ductor of  magneto-electricity than iron; which Mr. Faraday 
in his first trials had not detected, in consequence of  the im- 
perfection of his apparatus; but which he afterwards found 
to be the case, without any knowledge of Mr. Christie's ex- 
periments. From the entire paper it is also clearly made 
out that a short copper wire conducts better than a long one, 
and that a thick wire conducts better than a fine one (facts 
which were well known to every person who ever performed 
a single experiment on the subject); but it appears to me 
that the laborious investigations, both experimental and mathe- 

* An abstract of the Bakerian Lecture for 1833 will be found in the 
Lond. and Edinb. Phil. Mag., vol. iii. p. 141.--EmT. 
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Dr. Ritchie's Remarks  on the Baker ian  Lecture.  '209 

matieal, prove nothing beyond these general results. Now 
as .the object of the paper was obviously to determine the 
strict laws of conduction, it is in this point of view that its 
claims ought to be scrutinized. 

In accumulating a current of voltaic electricity so feeble as 
to produce scarcely any permanent deflection on a needle, 
the method uniformly employed was to make the needle os- 
cillate, or swing, by repeated impulses given at the moment 
it returned to the conducting wire. 

Mr. Faraday was the first who employed the method of esti- 
mating the intensity of electric forces by comparing the ares 
through which a magnetic needle was made to oscillate by 
single electric impulses. As he viewed the forces proportional 
to the arcs themselves, instead of the sines of ha / f  the ares, it 
is obvious that he employed this mode as an approximation, 
his object being merely to ascertain general results'*. This 
principle, when employed as Mr. Faraday has done, as a sim- 
ple and obvious mode of exhibiting the dif~hrenees of electric 
intensity, is exceedingly valuable; but when extended, as Mr. 
Christie has attempted, to investigations of the most delicate 
and aecurate kind, may lead to general conclusions exceedingly 
wide of the truth. 

Mr. Christie sets out with assuming that a magnetic needle 
suspended by a fibre of silk directly above a conducting wire, 
and parallel to it, will, when acted upon by currents of mag- 
neto-electricity, begin to move with a velocity proportional to 
the intensity of the current. " The intensity of the eurrent 
will therefore vary as the velocity with which the needle is 
impelled at the eommeneement of its motion, and this velocity 
will be the same as that which it would acquire in descending 
from its highest point by the force of terrestrial magnetism 
aeting upon it. 

" L e t  V be the angular velocity with which the needle begins 
to move ; A the whole arc described by the needle ; v the an- 
gular velocity corresponding to any are 0; and m the mag- 
netic intensity acting on either pole in the direction parallel 
to the wires of the galvanometer, and reduced to the di- 
stance 1. Then, since the foree in the direction of the tan- 
gent is m sin 0, we have 

v d v  = - - m s i n  OdO. 
Integrating fi'om 0 = 0 to 0 = _4. 

V = 2 q ' -ms in  } A . . . . . . . . . . . . . . .  (a)" 
" L e t  I ' ,  I" be the intensities of  the currents corresponding 

Philosophical Transactions for 1833, Part I. p. 50. 
Thh'd  Series. Yo l .  4. No.'21. March1834 .  2 E 
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910 Dr. Ritchie's Remarks on Mr. Christie's 

to the lengths of L', L" of the conducting wire on each side, 
from the helix to the galvanometer, and to the arcs A ~, A"; 
and suppose that the intensity varies inversely as Ln; 

L "~ I r sin { A" 
then ~ -- ii I -- sin½Ai--~." 

This principle requires to be carefully examined. It  is well 
known that the velocity of a pendulum at the lowest point is 
proportional to the chord of the arc (or to the sine of half the 
arc) through which it has descended, and that the same law 
holds with terrestrial magnetism acting on a horizontal needle. 
" En g6n6ral, le parallflisme de direction des forces magn6- 
tiques terrestres qui sollicitent les divers points d'une aiguille 
aimante permet d'appliquer ~ tous ces ph6nom6nes les consi= 
d6rations usit6es dans la th6orie de la pesanteur*." Now 
Mr. Christie has assumed, without a shadow of  proof, that a 
needle placed directly above a wire, and acted upon by a series 
of  successive impulses so as to deflect it a certain number of 
degrees, will have the same velocity at the commencement of 
its motion as if it had descended from that point by the force 
of terrestrial magnetism. 

It  is a well known principle that a body at rest being put 
in motion must pass through all the degrees of velocity fi'om 
0 up to the maximum velocity, and that it cannot gain this 
velocity till the end of a definite portion of time after the com- 
mencement of the motion. This definite portion of time may 
be longer or shorter according to the nature of the action. 
I f  the action be instantaneous, the time may be neglected, as 
being indefinitely small; but this is far from being the case in 
the present instance. The needle, instead of acquiring its 
maximum velocity at the commencement of the motion, may 
not reach that velocity till it has moved through several de- 
grees fi'om its position above the conducting wire. 

This conclusion is in perfect accordance with the curious 
properties of electro-magnets which I communicated to the 
Editors of the Lond. and Edinb. Phil. Mag. last summer, and 
which are published in vol. iii. p. lf12. I there showed that 
magnetic induction on soft iron is not instantaneously pro- 
duced, nor does the induced magnetic state cease as soon as 
the inducing power is removed ; but that it depends on the 
length of the soft iron magnet employed. By employing soft 
iron lifters of different lengths, the point at which the needle ac- 
quires its maximum velocity may be made to vary at pleasure 
from the zero of the scale. By employing needles of diflhrent 
weights, the point at which the needle gains its greatest velocity 

* Blot, Trait~ de Physique, tom. iii. p. ~0. 
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Bakerian Lecture for 1833. ~11 

will also vary. The strength of the magnet, too, will also have 
considerable influence in determining this point. The funda- 

I / sill ½ A I 
mental equation, viz. p--y---- ~ ,  on which the whole 

rests, having no existence in reality, must vitiate the whole of 
the mathematical reasoning into whieh it enters. 

At page 126, the author first discovered the necessity of 
taking into consideration the length of the wire forming the 
galvanometer coil. In a paper of mine, published in the 
Journal of the Royal Institution several years ago, I first 
pointed out the necessity of taking into account the length of 
the wire forming the coil, which ought to be avoided entirely 
in investigations of this nature*. But though the author has 
taken into consideration the length of the coil forming the 
galvanometer, he has entirely r~egleeted the length of the 
wire forming the helix. Now it is equally necessary to take 
into consideration the length of this wire as the length of the 
other, sinee the effect has to be communicated through the 
~,hole length of the closed circuit. Hence by employing he- 
lices of the same wire, but of different lengths, the apparent 
laws of conduction will be found to vary with every new helix 
which is employed. 

"Another source of error has also been overlooked by the 
author, namely, the breadth of the galvanometer coil. The 
investigation proeeeds on the supposition that the coil is a 
mathematical line, whereas it may have been an inch broad 
in that actually employed. The results will therefore vary 
with the breadth of the coil. 

From certain " aberrations" from the law which had been 
assumed as the true law, the author suspeeted, what he might 
have known from the beginning, viz. that the contiguous coils 
of the galvanometer acted by induction on eaeh other. After 
investigating this part of the subject he comes to the following 
conclusion. " It is therefore clear from all these results that 
the galvanometer wire acts as a wire of less than its real 
length, that is, that there is an increase of intensity in it, in 
eonsequence of the action of the coils on each other." Now 
this conclusion is in direct opposition to one of Mr. Faro- 
day's most beautiful results. That  philosopher has proved, in 
the most satisfactory manner, that when a eurrent is indueed 
on a wire parallel to a eonductor, the induced current is 
always in the contrary direction to the inducing current. 
The mutual action of the wires forming the galvanometer 
would therefore diminish the intensity insteadof increasing it. 

The conclusion at which the author arrives is the follow- 

Journal of the Royal Institution, last series, vol. i. (Oct. 1830,) p. 36. 
2 E 2  

D
ow

nl
oa

de
d 

by
 [

N
ew

 Y
or

k 
U

ni
ve

rs
ity

] 
at

 0
4:

07
 2

2 
Ju

ne
 2

01
6 



212 Mr. Curtis's Descriptions of  some hitherto nondescript 

ing, viz. That  the conducting power of wires of the same 
metal varies as the squares of their diameters directly, and as 
their lengths inversely. " O r  we mav say, that the intensity 
or conducting power varies as the mass or weight directly, and 
the square of the length inversely." The  law thus obtained 
for magneto-electricity is exactly the same as that obtained by 
!VI. Becquerel for voltaic electricity. 

I have formerly shown that this law of M. Becquerel does 
not give even an approximation to the truth for voltaic elec- 
tricity ~, and as all are agreed about the identity of the electri- 
city from these two sources, the law thus obtained for mag- 
neto-electricity must be equally remote t¥om the truth. 

I have proved, also, that had the conducting power of liquid 
conductors varied inversely as their lengths, the voltaic bat- 
tel:7 could not have existedt .  In like manner it may easily 
be shown that had the conducting powers of wires varied in- 
verselv as their lengths, the multiplier, or galvanometer, could 
have l~ad no existence. For  suppose a galvanometer coil be 
made with a wire 10 feet long, having 10 folds, and another 
similar coil made with a wire 40 feet long, having 40 folds, 
the latter coil would, on that supposition, be exactly equal to 
the former. I f  the conducting power vary nearly as the square 
root of the length, the power of the second would be double 
that of the former, which will be found by experiment not far 
from the truth. 

The very existence, then, of  the multiplier, as an accumulator 
of  feeble voltaic electricity, is a glaring proof of the fallacy of 
the conclusion, that the conducting power varies inversely as 
the length. 

I shall not enter on the examination of the third part of the 
Bakeriau Lecture;  for since the method employed has been 
insufficient for detecting the laws of conduction in the same 
metal, it is equally inapplicable to determine the ratio of the 
conducting powers of different metals. 

X X X V I I .  Descriptions of  some hitherto nondescript British 
Species oof May-jTies of  Anglers. By J. CuBT~S, ESq., F.L.S.,~c 

[Concluded fi'om page 125.] 
Gen. 750. PHrtYGANEA Linn. 

6. mi,nor Curt. 
11 lines : brown, antenna~ annulated ; superior wings variegated with nu- 
merous ochreous dots, forming two large spaces on the costa, two abbre- 

See Phil. Trans. ]833, Part II. p. 313--316; or Lond. and Edinb. 
Pilil. Mag. vol. iii. pp. 145, 146.--EmT. 

~f Philosophical Transactions for 1832, Part I[. p. 289. 
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